
S D M S Document 
il!!ll!!"l!i!!ii|iiii|>|iM||ii||i 

Environmental Resources Management inc. 67647 

S.bS Spnngdaie Drive • Exton, Pennsylvania 19341 • i215i 524-3500 • Teiex 4900009249 

15 February 1989 

ris. Janet Feldstein 
U.S. Environmental Protection Agency 
Region II 
FJnergency and Remedial Response Division 
Room 737 
26 Federal Plaza 
Nev; York, NY 10278 File n o : 802-01-00-01 

Dear Janet: 

Enclosed for your use and review is the VJork Plan for the 
Feasibility Study/First Operable Unit of the SCP/Carlstadt Site. 
Four additional copies are included for your use. The Work Plan 
for the FS/FOU dated 15 February 1989, supersedes the VJork Plan 
dated 16 December 1988. 

If you have any questions/comments, please contact Mr, Gil VJeil 
at (201) 563-5905, or me at (215) 524-3521. Thank you. 

Sincerely, 

Marian E. Donovan Carlin 
Project Manager 

MEDC/jkp 

Enclosures 

cc: Pam Lange (3 enclosed) 
Harry Yeh (2 enclosed) 
Gil VJeil (enclosed) 
Ron Fender (enclosed) 
Bill VJarren 
Susan Hoffman (enclosed) 

An affiliate of tfie Environmental Resources h/lanagement Group witfi offices worldwide 
3\'< 



FEASIBILITY STUDY WORK PLAN 
FOR THE FIRST OPERABLE UNIT 

SCIENTIFIC CHEMICAL PROCESSING SITE 
CARLSTADT, NEW JERSY 

15 February 1989 

Ronald G. ̂ Fender 
Project Director 

^ v _ _ i _ 

NVarian Donovan C a r l i n 
P r o j e c t Manger 

L.SiJ±^ 

Prepared By: 

Environmental Resources Management, Inc, 
855 Springdale Drive 

Exton, Pennsylvania 19341 

FILE NO. 802-01-00-01 

Th« 

;U.; 
• *i 



TABLE OF CONTENTS 
PAGE 

Section 1 - Introduction 

1.1 Scope and Objectives of this Feasibility Study 1-1 
for the First Operable Unit 

1.2 VJork Plan Format 1-1 

Section 2 - Phase I - Development of Source Control 
Alternatives 

2.1 Description of Proposed Response 2-1 

2.2 Identification of Preliminary Remedial 2-1 
Technologies 

2.3 Development of Source Control Alternatives 2-2 

Section 3 - Phase II - Initial Screening of Source 
Control Alternatives 

3.1 Alternatives Screening Process 3-1 

Section 4 - Treatability Study 

4.0 Treatability of Surficial Soils and Sludge 4-1 

4.1 Program - Part I 4-1 

4.1.1 Solidification/Stabilization Testing 4-1 
4.1.2 Ex-Situ Extraction Testing 4-2 

4.1.3 Thermal Treatment-Incineration Testing 4-2 

4.2 Program - Part II 4-2 

4.3 Treatability Study Methods 4-3 

4.3.1 Solidification/Stabilization Testing 4-3 
4.3.2 Ex-Situ Extraction Testing 4-7 

4.4 Feasibility Evaluation 4-9 

The 

mt 
^ Qroup 



TABLE OF CONTENTS (continued) 

PAGE 

Section 5 - Phase III - Detailed Analysis of Source Control 
Alternatives 

5.1 Alternatives Evaluation Process 5-1 

5.1.1 Short-Term Evaluation 5-2 
5.1.2 Long-Term Effectiveness and Permanence 5-2 
5.1.3 Reduction of Toxicity, Mobility, and 5-3 

Volume 
5.1.4 Implementability 5-3 
5.1.5 Detailed Cost Analysis 5-4 
5.1.6 Compliance with ARARs 5-5 
5.1.7 Overall Protection of Human Health and 5-6 

the Environment 
5.1.8 State Acceptance 5-6 
5.1.9 Community Acceptance 5-6 

5.2 Preliminary Report 5-7 

5.3 Final Report 5-7 

Section 6 - Project Schedule 6-1 

The 

mi 
^ Group 

=] y i> H H ** 



SECTION 1 

INTRODUCTION 

1.1 Scope and O b j e c t i v e s of T h i s F e a s i b i l i t y S tudy f o r t h e 
F i r s t O p e r a b l e U n i t 

T h i s d o c u m e n t i s a VJork P l a n f o r t h e F e a s i b i l i t y Study (FS) t o be 
c o n d u c t e d f o r t h e r e m e d i a t i o n o f o n - s i t e s o u r c e s a t t h e 
S c i e n t i f i c C h e m i c a l P r o c e s s i n g S i t e i n C a r l s t a d t , New J e r s e y 
( S C P / C a r l s t a d t s i t e ) . I t i s d e s i g n e d t o i d e n t i f y and e v a l u a t e 
s o u r c e c o n t r o l a l t e r n a t i v e s f o r t h e r e m e d i a t i o n of t h e f i r s t 
o p e r a b l e u n i t ( o n - s i t e s l u d g e s , s u r f a c e s o i l s above t h e c l a y , and 
s h a l l o w ground w a t e r ) . 

A number of i n f o r m a t i o n s o u r c e s i n c l u d i n g j o u r n a l a r t i c l e s and 
vendor l i t e r a t u r e w i l l be used t o e v a l u a t e r e m e d i a l t e c h n o l o g i e s . 
S u f f i c i e n t i n f o r m a t i o n i s a v a i l a b l e t o e v a l u a t e a number of 
r e m e d i a l t e c h n o l o g i e s ; h o w e v e r , t h e r e a r e c e r t a i n i n n o v a t i v e , 
e r n e r g i n g , o r h i g h l y s i t e - d e p e n d e n t t e c h n o l o g i e s f o r wh ich 
a v a i l a b l e i n f o r m a t i o n i s n o t a d e q u a t e t o c o m p l e t e t h e s e 
e v a l u a t i o n s v / i t h o u t t r e a t a b i l i t y t e s t i n g . P a r t of t h e 
F e a s i b i l i t y S t u d y / F i r s t O p e r a b l e U n i t ( F S / F O U ) w i l l i n c l u d e 
t r e a t a b i l i t y s t u d i e s o f l i m i t e d s c o p e on a t l e a s t t h r e e 
r e m e d i a t i o n t e c h n o l o g i e s . T h e s e t r e a t a b i l i t y s t u d i e s w i l l be 
p e r f o r m e d t o h e l p a s s e s s t h e f e a s i b i l i t y , p r a c t i c a l i t y and 
e f f e c t i v e n e s s of v a r i o u s s o u r c e c o n t r o l r e m e d i a l t e c h n o l o g i e s . 
The t e c h n o l o g i e s i n v e s t i g a t e d i n t h e s e s t u d i e s may o r may n o t 
become p a r t of t h e r e m e d i a l a l t e r n a t i v e ( s ) r ecommended a t t h e 
c o n c l u s i o n of t h e FS/FOU. The r e m e d i a l a l t e r n a t i v e s e v a l u a t e d in 
t h e FS/FOU may c o n s i s t of more t h a n one r e m e d i a l t e c h n o l o g y . The 
scope of t h e s e t r e a t a b i l i t y s t u d i e s i s p r o v i d e d in S e c t i o n 4 . 

1.2 VJork P l a n Format 

The S u p e r f u n d A m e n d m e n t a n d R e a u t h o r i z a t i o n Ac t (SARA) v/as 
e n a c t e d in O c t o b e r 1986 . The c u r r e n t SARA g u i d a n c e ( G u i d a n c e f o r 
C o n d u c t i n g R e m e d i a l I n v e s t i g a t i o n s and F e a s i b i l i t y S t u d i e s Under 
CERCLA, I n t e r i m F i n a l , S e p t e m b e r 1 9 8 8 ) i s b e i n g f o l l o w e d i n t h e 
deve lopmen t of t h e fo rma t of t h i s FS/FOU r e p o r t . 

I n a c c o r d a n c e w i t h SARA, t h i s FS/FOU VJork P l a n i s d i v i d e d i n t o 
t h r e e p h a s e s : 

Phase I : Development of S o u r c e C o n t r o l A l t e r n a t i v e s 

The 
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Phase II: Initial Screening of Source Control 
Alternatives 

Phase III: Detailed Analysis of Source Control 
Alternatives 

Also included with this VJork Plan is a s"ection defining the 
schedule for completion of the various tasks in the FS/FOU. 

1-2 
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SECTION 2 

PHASE I 

DEVELOPMENT OF SOURCE CONTROL ALTERNATIVES 

2.1 Description of Proposed Response 

The first section of the FS/FOU will define and describe the 
portion of the site which is being addressed. This determination 
will be based upon data provided in the on-site Remedial 
Investigation (RI) draft report and evaluations from the 
Alternatives Array document. Utilizing these data, a 
site-specific statement of purpose for remedial response will be 
developed. This response will address the human health risk, 
environmental impacts, and exposure pathways of concern to the 
EPA. Additionally, a statement of response will be developed to 
ensure compliance with the most recent regulatory requirements 
and guidelines for the Superfund Amendments and Reauthorization 
Act of 1986 (SARA). 

2.2 Identification of Preliminary Remedial Technologies (Task 1) 

Following a description of the current situation and the purpose 
of the response, the'FS/FOU will develop a rational screening 
process that will lead to selection of appropriate remedial 
action(s) for source control of the Scientific Chemical 
Processing site. Based upon the known site problems, pathways of 
exposure, and statement of purpose, the potentially feasible 
technologies appropriate as source control will be identified. 
The first step in this process is to identify appropriate general 
response actions that present a coordinated remedy for source 
control at the site. Table 2-1 presents a matrix of general 
response actions that may be considered. A final determination 
on those actions will be based upon data developed in the RI and 
the Public Health Assessment (PHA) regarding site conditions, 
waste characteristics and migration pathways. 

Based upon the determination of the potentially applicable 
general response actions, the next step in the FS/FOU process 
will be to identify feasible technologies associated with each of 
these general response actions. Potential remedial technologies 
that may be associated with each of the applicable general 
response actions may include, but are not limited to those listed 
on Table 2-2. 

The 

2 - 1 jX. j j J^ lMSroup 



TABLE 2-1 

REMEDIAL RESPONSE ACTIONS FOR SOURCE CONTROL 
AT THE SCP/CARLSTADT SITE 

Surface Shallow Surface 
ResDonse Actions Sludqes Soils Ground Water Wa^er 

I - I - - • - • - - - — • . . . . . . . . . . I r . • -

No A c t i o n X X X 

Con ta inmen t X X X X 

Lowering Sha l low X 
Ground Water T a b l e / 
Ground Water Recovery 

Complete Removal X X 

P a r t i a l Removal X X 

O n - s i t e T r e a t m e n t X X X 

O f f - S i t e T r e a t m e n t X X X 

O n - s i t e D i s p o s a l X X X 

O f f - S i t e D i s p o s a l X X X 

The 
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TABLE 2-2 

POSSIBLE REMEDIAL TECHNOLOGIES ASSOCIATED WITH 
GENERAL RESPONSE ACTIONS FOR SOURCE CONTROL(i) 

AT THE SCP/CARLSTADT SITE 

No Action or Limited No Action 

Containment 

a) Capping 

b) S lu r ry VJalls 

Lowering of Shallow Aquifer VJater Table/Ground VJater Recovery 

a) Pumping VJells 
b) Interceptor Trenches 

c) Subsurface Drains 

Diversion of Run-On and Run-Off 

a) Diversion Channels 

b) Dikes/Berms 

Complete Removal 

a) Excavation 

Partial Removal 

a) Excavation 

On-site Treatment of Shallow Ground VJater 
a) Air Stripping(2) 
b) Liquid Phase Carbon Adsorption 

c) Chemical Treatment (e.g., UV/Hydrogen Peroxide) 

On-site Treatment of Sludges and Soils 

a) Volatiles Stripping 
b) Stabilization/Solidification 
c) Thermal Treatment/Incineration 
d) Contaminant Removal via Solvent Extraction 
e) Vitrification 

The 
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TABLE 2-2 (continued) 

Off-Site Treatment of Shallow Ground VJater via Treatment by a 
Publicly-Owned Treatment VJorks (POTVJ) 

Off-Site Treatment of Sludges and Soils 

a) Thermal Treatment (e.g., incineration) 
b) Contaminant Removal via Solvent Extraction 
c) Chemical Detoxification 

On-site Disposal of Sludges and Soils 

a) RCRA Vault 

b) RCRA Landfill 

Off-Site Disposal of Sludges and Soils 

a) RCRA Landfill 

b) Pretreatment and Disposal in a RCRA Landfill 

Off-Gas Treatment 

a) Vapor-Phase Carbon Adsorption 
b) Fume Incineration 

FOOTNOTES: 

(1) Sludges mentioned in this table refer potentially to sludges 
present in both the pit and the tank located on site. 

(2) Air stripping typically must be followed by treatment of the 
air stripper exhaust (or off-gas treatment), which is listed 
separately on this table. 

The 
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Nex t i n t h e e v a l u a t i o n of s o u r c e c o n t r o l r e m e d i a l t e c h n o l o g i e s 
w i l l be t h e s c r e e n i n g of t h e i n i t i a l l i s t o f t h e r e m e d i a l 
t e c h n o l o g i e s . The s c r e e n i n g w i l l e l i m i n a t e t h o s e t e c h n o l o g i e s 
t h a t a r e c l e a r l y i n a p p l i c a b l e o r no t f e a s i b l e a s a c o m p o n e n t f o r 
a s o u r c e c o n t r o l r e m e d y . T h i s s c r e e n i n g w i l l be based on s i t e 
c o n d i t i o n s , w a s t e c h a r a c t e r i s t i c s and t e c h n i c a l c r i t e r i a f o r 
r e m e d i a t i o n . C h a r a c t e r i z a t i o n of s i t e c o n ' d i t i o n s w i l l be based 
on RI d a t a , g r o u n d w a t e r and s o i l c h a r a c t e r i s t i c s . T e c h n i c a l 
c r i t e r i a w i l l i n c l u d e p e r f o r m a n c e , c o n s t r u e t a b i 1 i t y , o p e r a t i o n 
and m a i n t e n a n c e , and t h e s t a t u s of t h e t e c h n i c a l d e v e l o p m e n t of 
t h e r e m e d i a l t e c h n o l o g i e s . VJhere a p p r o p r i a t e , i n n o v a t i v e 
t e c h n o l o g i e s w i l l n o t be s c r e e n e d o u t b e c a u s e of a l i m i t e d r e c o r d 
of p e r f o r m a n c e . 

To a i d i n t h e e v a l u a t i o n and s e l e c t i o n of t e c h n o l o g i e s fo r t h e 
r e m e d i a t i o n of s o i l s , s l u d g e and g round w a t e r , a l i m i t e d s c o p e of 
t r e a t a b i l i t y s t u d i e s w i l l be c o n d u c t e d as p a r t of t h e FS/FOU. A 
s t a t e m e n t of work f o r t h e s e s t u d i e s h a s b e e n p r e p a r e d and i s 
i n c l u d e d a s S e c t i o n 4 of t h i s VJork P l a n . 

2 . 3 Development of S o u r c e C o n t r o l A l t e r n a t i v e s (Task 2) 

R e m e d i a l s o u r c e c o n t r o l t e c h n o l o g i e s t h a t have p a s s e d t h r o u g h t h e 
p r e v i o u s s c r e e n i n g p r o c e s s w i l l be c o m b i n e d , a s n e c e s s a r y , i n t o 
r e m e d i a l s o u r c e c o n t r o l a l t e r n a t i v e s . B e c a u s e of t h e h o s t of 
c h e m i c a l compounds p r e s e n t a t t h e s i t e , i t i s e x p e c t e d t h a t 
m u l t i p l e t e c h n o l o g i e s w i l l be r e q u i r e d t o a c h i e v e t h e d e s i r e d 
l e v e l of r e m e d i a t i o n . T h e r e f o r e , c o m b i n a t i o n s of d i f f e r e n t 
t r e a t m e n t t e c h n o l o g i e s a n d c o m b i n a t i o n s of t r e a t m e n t and 
c o n t a i n m e n t t e c h n o l o g i e s v / i l l be d e v e l o p e d in t h i s T a s k . 

I n t h e d e v e l o p m e n t of t h e r e m e d i a l s o u r c e c o n t r o l a l t e r n a t i v e s , 
t h e f o l l o w i n g t y p e s of a l t e r n a t i v e s s h o u l d be d e v e l o p e d t o t h e 
e x t e n t p r a c t i c a b l e : 

A n u m b e r of t r e a t m e n t a l t e r n a t i v e s r a n g i n g f rom one t h a t 
would e l i m i n a t e o r m in imize t o t h e e x t e n t f e a s i b l e t h e need 
f o r l o n g - t e r m management ( i n c l u d i n g m o n i t o r i n g ) a t a s i t e t o 
one t h a t v/ould u s e t r e a t m e n t a s a p r i m a r y c o m p o n e n t of an 
a l t e r n a t i v e t o a d d r e s s t h e p r i n c i p a l t h r e a t s a t t h e SCP s i t e . 
A l t e r n a t i v e s w i t h i n t h i s r a n g e t y p i c a l l y w i l l d i f f e r i n t h e 
t y p e a n d e x t e n t of t r e a t m e n t u s e d a n d t h e m a n a g e m e n t 
r e q u i r e m e n t s of t r e a t m e n t r e s i d u a l s o r u n t r e a t e d w a s t e s . 

One o r more a l t e r n a t i v e s t h a t i n v o l v e c o n t a i n m e n t of w a s t e 
w i t h l i t t l e o r no t r e a t m e n t b u t p r o t e c t human h e a l t h and 
t h e e n v i r o n m e n t by p r e v e n t i n g p o t e n t i a l e x p o s u r e a n d / o r 
r e d u c i n g t h e m o b i l i t y of c o n t a m i n a n t s . 

A n o - a c t i o n a l t e r n a t i v e o r a l i m i t e d n o - a c t i o n a l t e r n a t i v e , 
w h i c h may i n c l u d e some m i n i m a l a c t i o n s s u c h a s f e n c i n g . 

2-2 
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u s i n g i n s t i t u t i o n a l c o n t r o l s , o r m o n i t o r i n g , i f no a c t i o n a t 
a l l i s c l e a r l y no t v i a b l e . 

Based upon t h e d a t a and i n f o r m a t i o n d e v e l o p e d , a s w e l l a s t h e 
p r e l i m i n a r y t e c h n o l o g y s c r e e n i n g , . - . - m e d i a l s o u r c e c o n t r o l 
a l t e r n a t i v e s w i l l be d e v e l o p e d f o r f u r t h e r . e v a l u a t i o n . Examples 
of r e m e d i a l a l t e r n a t i v e s f o r e a c h medium a r e p r o v i d e d i n T a b l e 
2 - 3 . T h e s e a l t e r n a t i v e s w i l l be f u r t h e r d e s c r i b e d in Phase I I of 
t h e FS/FOU. For t h e f i n a l e v a l u a t i o n of a l t e r n a t i v e s , r e m e d i a l 
s o u r c e c o n t r o l t e c h n o l o g i e s f o r e a c h of t h e v a r i o u s med ia 
r e q u i r i n g r e m e d i a t i o n w i l l be c o m b i n e d s o t h a t a l l m e d i a 
i d e n t i f i e d t o be a d d r e s s e d i n t h i s FS/FOU a r e e v a l u a t e d in t h e 
Phase I I I a n a l y s i s . I f no t e c h n o l o g i e s c a n be i d e n t i f i e d wh ich 
a r e f e a s i b l e f o r r e m e d i a t i n g one of t h e t y p e s of m e d i a , t h e 
FS/FOU c o u l d c o n c e i v a b l y r e s u l t i n t h e r e c o m m e n d a t i o n of an 
a l t e r n a t i v e which r e m e d i a t e s most b u t n o t a l l of t h e m e d i a . 

2 - 3 
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TABLE 2-3 

EXAMPLES OF POTENTIAL SOURCE CONTROL ALTERNATIVES 
FOR THE SCP/CARLSTADT SITE 

CONTAMIN,'\TED SLUDGES AND SOILS: (D 

No Action or Limited No Action Alternative 

Containment Alternatives 

a) Capping 
b) Barr ier VJalls 

c) Capping/Barrier VJalls 

Off-Site Treatment Alternatives 

a) Excavation/Stabilization or Solidification 
b) Excavation/Thermal Treatment 
c) Excavation/Above-Ground Solvent Extraction 
d) Excavation/Above-Ground Chemical Treatment 
Off-Site Disposal Alternatives 

a) Excavation/RCRA Vault 

b) Excavation/RCRA Landfill 

On-site Disposal Alternative 

a) Excavation/RCRA Vault 

b) Excavation/RCRA Landfill 

On-site Treatment/On-Site Disposal Alternatives 

a) Above-Ground Solvent Extraction/RCRA Vault 
b) Excavation/Thermal Treatment/Stabilization or 

Solidification/RCRA Landfill 
c) Above-Ground Solvent Extraction/Stabilization or 

Solidification/RCRA Vault 

d) Excavation/Stabilization or Solidification/RCRA Landfill 

e) Excavation/Stabilization or Solidification/RCRA Vault 

f) In Situ Vacuum Extraction/Stabilization or 
Solidification/RCRA Vault 

The 
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TABLE 2-3 (continued) 

On-site Treatment/Off-Site Disposal Alternatives 

a) Above-Ground Solvent Extraction/Disposal in Off-Site 
Landfill 

b) Excavation/Thermal Treatment/Disposal of Ash in 
Off-Site Landfill 

c) Excavation/Thermal Treatment/Stabilization or 
Solidification of Ash/Disposal in Off-Site Landfill 

d) Excavation/On-Site Stabilization or Solidification/ 
Disposal in RCRA Landfill 

SHALLOW GROUND VJATER ("VJATER TABLE AQUIFER") 

VJater Table Control and Ground VJater Recovery and Treatment 
(Via any combination of technologies). 

Water Table 
Control Ground VJater Recovery Treatment 

a) Pumping VJells a) Pumping to Treatment a) Air Stripping 
Unit 

b) VJell Points b) Gravity Flow to Treat- b) Air Stripping/ 
ment Unit Off-Gas Treat-

men t(2) 

c) Interceptor c) Induced Flow to c) Liquid-Phase 
Trenches Treatment Unit Carbon Adsorp­

tion 

d) Subsurface d) Chemical 
Drains Treatment 

e) Treatment at 
the Local POTW 

FOOTNOTES: 

(1) Sludges mentioned on this table refer to sludges present in 
both the pit and the tank on site. 

(2) Off-gas treatment may consist of Vapor-Phase Carbon 
Adsorption, Fume Incineration, or other treatment technology. 

The 
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SECTION 3 

PHASE I I 

INITIAL SCREENING OF SOURCE CONTROL ALTERNATIVES 

3 . 1 A l t e r n a t i v e s S c r e e n i n g P r o c e s s ( T a s k 3) 

P h a s e I I w i l l i n i t i a l l y e v a l u a t e t h e r e m e d i a l s o u r c e c o n t r o l 
a l t e r n a t i v e s p r e v i o u s l y d e v e l o p e d . T h i s p h a s e i s an i n t e r i r a 
s c r e e n i n g p r o c e s s p r i o r t o t h e d e t a i l e d e v a l u a t i o n of t h e 
a l t e r n a t i v e s which w i l l be c o n d u c t e d i n Phase I I I . 

The s c r e e n i n g t o be p e r f o r m e d d u r i n g t h i s p h a s e w i l l e v a l u a t e 
e f f e c t i v e n e s s i n p r o t e c t i n g human h e a l t h and t h e e n v i r o n m e n t , 
t e c h n i c a l a n d a d m i n i s t r a t i v e f e a s i b i l i t y , and c o s t s of t h e 
r e m e d i a l a l t e r n a t i v e s . 

The e v a l u a t i o n of e f f e c t i v e n e s s i n p r o t e c t i n g human h e a l t h and 
t h e e n v i r o n m e n t o f f e r e d by e a c h a l t e r n a t i v e w i l l c o n s i d e r t h e 
p r o t e c t i v e n e s s t h a t t h e a l t e r n a t i v e w i l l p r o v i d e , a n d t h e 
r e d u c t i o n s in t o x i c i t y , m o b i l i t y o r v o l u m e t h a t t h e a l t e r n a t i v e 
w i l l a c h i e v e . A q u a l i t a t i v e a s s e s s m e n t of p r o t e c t i v e n e s s may be 
pe r fo rmed f o r each of t h e a l t e r n a t i v e s a s p a r t of t h i s e v a l u a t i o n . 
T h o s e a l t e r n a t i v e s w h i c h a r e u n a c c e p t a b l e in p r o v i d i n g e f f e c t i v e 
p r o t e c t i o n of human h e a l t h a n d t h e e n v i r o n m e n t , w i l l bo 
e l i m i n a t e d from f u r t h e r c o n s i d e r a t i o n . 

T h o s e a l t e r n a t i v e s t h a t do s a t i s f y t h e e n v i r o n m e n t a l o b j e c t i v e s 
v7i thout c a u s i n g u n a c c e p t a b l e e f f e c t s w i l l t h e n be e v a l u a t e d w i t h 
r e g a r d t o t h e i r t e c h n i c a l f e a s i b i l i t y . T h i s e v a l u a t i o n may r e l y 
upon t h e r e s u l t s of t r e a t a b i l i t y t e s t i n g , t e c h n o l o g y e v a l u a t i o n 
a s r e p o r t e d in e n g i n e e r i n g and s c i e n t i f i c l i t e r a t u r e , e n g i n e e r i n g 
c a l c u l a t i o n s , p a s t e x p e r i e n c e and o t h e r a c c e p t a b l e m e a n s . Those 
a l t e r n a t i v e s w h i c h r e l y upon a t e c h n o l o g y t h a t i s d i f f i c u l t t o 
i m p l e m e n t , w h i c h t a k e a r e l a t i v e l y l o n g t i m e t o a c h i e v e t h e 
r e m e d i a l o b j e c t i v e , w h i c h h a v e a h i g h p r o b a b i l i t y of f a i l u r e or 
w h i c h p o s e an u n a c c e p t a b l e r i s k t o human h e a l t h a n d / o r t h e 
e n v i r o n m e n t , w i l l be e l i m i n a t e d . 

O n l y t h o s e a l t e r n a t i v e s t h a t s a t i s f y t h e e n v i r o n m e n t a l and 
t e c h n i c a l c r i t e r i a w i l l be s u b j e c t e d t o a c o s t a n a l y s i s . The 
p u r p o s e of c o n s i d e r i n g c o s t s a t t h i s t i m e w i l l be t o e l i m i n a t e 
t h o s e a l t e r n a t i v e s whose c o s t s a r e s i g n i f i c a n t l y h i g h e r t h a n 
o t h e r s , u n l e s s s i g n i f i c a n t e n v i r o n m e n t a l , p u b l i c h e a l t h , o r 
r e l i a b i l i t y b e n e f i t s a r e r e a l i z e d by t h i s a d d i t i o n a l c o s t . 

P r e l i m i n a r y c o s t e s t i m a t e s w i l l be d e v e l o p e d w i t h an a c c u r a c y 
r a n g e of -30% t o +50%. The c o s t e s t i m a t e s w i l l be b a s e d upon 
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b l o c k f l o w d i a g r a m s , t r e a t m e n t v o l u m e s o r flow r a t e s , and o t h e r 
a p p r o p r i a t e i n f o r m a t i o n d e v e l o p e d f o r e a c h a l t e r n a t i v e . From 
t h i s i n f o r m a t i o n , c o s t e s t i m a t e s t h a t r e l y upon s t a n d a r d c o s t 
i n d i c e s , c o s t e s t i m a t e s from s i m i l a r p r o j e c t s , and o t h e r r e a d i l y 
a v a i l a b l e i n f o r m a t i o n w i l l be d e v e l o p e d . VJhere such i n f o r m a t i o n 
i s no t r e a d i l y a v a i l a b l e f o r an a l t e r n a t i v e , a s may be t h e c a s e 
f o r an i n n o v a t i v e t e c h n o l o g y , c o s t s wi l -1 be c o n s e r v a t i v e l y 
d e v e l o p e d u s i n g b e s t e n g i n e e r i n g j u d g m e n t . 

E s t i m a t e s w i l l be d e v e l o p e d f o r c a p i t a l a n d o p e r a t i n g and 
m a i n t e n a n c e c o s t s of each a l t e r n a t i v e . These e s t i m a t e s w i l l t h e n 
be i l i z e d t o d e v e l o p t h e p r e s e n t w o r t h of t h e c o m p e t i n g 
a l t e r n a t i v e s . The c o s t s w i l l t h e n be c o m p a r e d . A l t e r n a t i v e s 
t h a t a r e a n o r d e r o f m a g n i t u d e m o r e e x p e n s i v e t h a n t h e i r 
compe t ing a l t e r n a t i v e s w i l l be e l i m i n a t e d i f t h e y o f f e r s i m i l a r 
o r f e w e r e n v i r o n m e n t a l , p u b l i c h e a l t h , o r r e l i a b i l i t y b e n e f i t s . 
Competing a l t e r n a t i v e s t h a t a r e s i g n i f i c a n t l y more e x p e n s i v e b u t 
o f f e r s u b s t a n t i a l l y g r e a t e r e n v i r o n m e n t a l , p u b l i c h e a l t h , o r 
r e l i a b i l i t y b e n e f i t s w i l l n o t be e l i m i n a t e d . 

T h o s e a l t e r n a t i v e r e m e d i a l a c t i o n s v/hich r e m a i n w i l l t h e n be 
s u b j e c t e d t o a more c o m p r e h e n s i v e c o m p a r a t i v e a n a l y s i s i n P h a s e 
I I I . 
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SECTION 4 

TREATABILITY STUDIES 

A number of i n f o r m a t i o n s o u r c e s , i n c l u d i n g j o u r n a l a r t i c l e s and 
vendor l i t e r a t u r e , w i l l be used t o e v a l u a t e r e m e d i a l t e c h n o l o g i e s . 
VJhile s u f f i c i e n t i n f o r m a t i o n i s a v a i l a b l e t o e v a l u a t e a number of 
r e m e d i a l t e c h n o l o g i e s , t h e r e a r e c e r t a i n t e c h n o l o g i e s f o r wh ich 
a v a i l a b l e i n f o r m a t i o n may n o t be a d e q u a t e t o c o m p l e t e t h e i r 
e v a l u a t i o n w i t h o u t t r e a t a b i l i t y t e s t i n g . I n Task 4 , P r e l i m i n a r y 
T r e a t a b i l i t y S t u d y , t h r e e t e c h n o l o g i e s w i l l be e v a l u a t e d by 
c o n d u c t i n g a l i m i t e d s c o p e of t r e a t a b i l i t y t e s t i n g . The s t u d i e s 
m u s t be l i m i t e d d u e t o t h e s h o r t t i m e p e r i o d a v a i l a b l e t o 
c o m p l e t e t h e FS/FOU. They w i l l be p e r f o r m e d c o n c u r r e n t l y w i t h 
Phases I and I I of t h i s FS/FOU. 

The s t u d i e s w i l l a s s i s t i n e v a l u a t i n g t h e r ecommended p r o c e s s 
o p t i o n s f o r t r e a t m e n t of s o i l s , s l u d g e s ( i . e . , s l u d g e i n b o t h t h e 
p i t a n d t h e t a n k l o c a t e d on s i t e ) , and g r o u n d w a t e r from t h e 
s h a l l o w a q u i f e r . The t e c h n o l o g i e s i n v e s t i g a t e d i n t h e s e s t u d i e s 
may o r may n o t b e c o m e p a r t o f t h e r e m e d i a l a 1 1 e r n a t i v e ( s ) 
recommended a t t h e c o n c l u s i o n of t h e FS/FOU. 

T h i s s e c t i o n l i s t s t h e o b j e c t i v e s of t h e p r o p o s e d t r e a t a b i l i t y 
work, t h e methods t o be u s e d , and t h e r a t i o n a l e f o r t h e t e s t i n g 
a p p r o a c h . 

4 .0 T r e a t a b i l i t y of S u r f i c i a l S o i l s and S ludge 

The t r e a t a b i l i t y s t u d y f o r s u r f i c i a l s o i l s and s l u d g e w i l l be 
c o n d u c t e d i n two p h a s e s . P a r t I w i l l c o n s i s t of t h e a c t u a l 
t r e a t a b i l i t y t e s t s , w h i l e P a r t I I w i l l c o n s i s t of t h e c o m p a r a t i v e 
a n a l y s i s , s e l e c t i o n , and c o n c e p t u a l d e s i g n of t h o s e t e c h n o l o g i e s 
( o r r e m e d i e s ) e v a l u a t e d in t h e s t u d y . P a r t I I w i l l a l s o i n c l u d e 
p r e p a r a t i o n of c o s t e s t i m a t e s f o r c o m p l e t i n g d e t a i l e d e v a l u a t i o n 
of s o i l and s l u d g e r e m e d i a t i o n a l t e r n a t i v e s . 

4 . 1 Program - P a r t I 

4 . 1 . 1 S o l i d i f i c a t i o n / S t a b i l i z a t i o n T e s t i n g 

a . C a r r y o u t s o l i d i f i c a t i o n t e s t s on s u r f i c i a l s o i l s and 
s l u d g e a t t h e s i t e . 

b . Assemble and t a b u l a t e t h e t e s t r e s u l t s . 

The 

4 _ 1 ' '^'°"<> 
i ; • ' f i h ^-i t ' 



c . E v a l u a t e t h e t e s t d a t a t o d e t e r m i n e t he p o t e n t i a l fo r 
i m m o b i l i z i n g t h e s o i l / s l u d g e u t i l i z i n g a 
s o l i d i f i c a t i o n / s t a b i l i z a t i o n t e c h n o l o g y . 

d. S e l e c t t h e o p t i m u m s o l i d i f i c a t i o n d e s i g n mix and 
p r o c e s s i n g p r o c e d u r e s . 

e . P r e p a r e t h e s o l i d i f i c a t i o n / s t a b i l i z a t i o n s e c t i o n of t he 
o v e r a l l t r e a t a b i l i t y s t u d y r e p o r t . 

4 . 1 . 2 E x - S i t u ^ E x t r a c t i o n T e s t i n g 

a . C a r r y o u t t r e a t a b i l i t y t e s t s f o r e x t r a c t i o n from t h e 
s o i l v i a an a b o v e - g r o u n d b a t c h p r o c e s s u t i l i z i n g w a t e r , 
i n o r g a n i c s o l v e n t s , o r g a n i c s o l v e n t s a n d / o r 
s u r f a c t a n t s . 

b . Assemble and t a b u l a t e t h e t e s t r e s u l t s . 

c . E v a l u a t e t h e t e s t d a t a t o d e t e r m i n e t h e p o t e n t i a l f o r 
r e m e d i a t i o n v i a e x c a v a t i o n a n d a b o v e - g r o u n d b a t c h 
p r o c e s s i n g . 

d. S e l e c t t h e s u p e r i o r e x t r a c t i o n f l u i d s f o r r e m o v a l of 
s i t e - s p e c i f i c s o i l c o n s t i t u e n t s , a n d d e v e l o p t h e 
e x t r a c t i o n s e q u e n c e and p r o c e d u r e s . 

e . S e l e c t t h e s u p e r i o r p r o c e s s f o r i n t e r i m and f i n a l 
t r e a t m e n t of e x t r a c t i o n f l u i d . 

f. P r e p a r e t h e e x t r a c t i o n s e c t i o n o f t h e o v e r a l l 
T r e a t a b i l i t y S tudy R e p o r t . 

4 . 1 . 3 Thermal T r e a t m e n t - I n c i n e r a t i o n T e s t i n g 

The s c o p e of t h i s w o r k i s l a b o r a t o r y b e n c h s c a l e t e s t i n g t o 
d e t e r m i n e t h e f e a s i b i l i t y of i n c i n e r a t i o n in g e n e r a l , a s o u t l i n e d 
be low: 

a . C a r r y o u t t e s t bu rn on s u r f i c i a l s o i l s and s l u d g e s from 
t h e s i t e . 

b . Assemble and t a b u l a t e t h e t e s t r e s u l t s . 

( l ) E x - S i t u E x t r a c t i o n w i l l i n v o l v e e x c a v a t i o n of m a t e r i a l s 
( s o i l s a n d / o r s l u d g e s ) a n d p e r f o r m a n c e of \n a b o v e - g r o u n d 
e x t r a c t i o n t r e a t m e n t r e m e d y on s i t e w i t h r e d e p o s i t i o n o r 
c o n s o l i d a t i o n of t r e a t e d m a t e r i a l s back t o t h e s i t e . 
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c . E v a l u a t e the t e s t d a t a t o d e t e r m i n e the p o t e n t i a l for 
adequate thermal t r e a t m e n t - i n c i n e r a t i o n . 

d. P r e p a r e t h e t h e r m a l t r e a t m e n t - i n c i n e r a t i o n s e c t i o n of 
the o v e r a l l t r e a t a b i l i t y s tudy r e p o r t . 

4.2 Program - P a r t I I 

4 . 2 . 1 Compare t h e r e l a t i v e p o t e n t i a l f o r r e m e d i a t i n g the 
s u r f i c i a l s o i l s and s i t e s l u d g e s v i a t h e t h r e e 
d i f f e r e n t t e c h n o l o g i e s i n v e s t i g a t e d in Par t I . 

4 .2 .2 S e l e c t f o r f u r t h e r e v a l u a t i o n t h e t e c h n o l o g y (or 
t e c h n o l o g i e s ) d e t e r m i n e d t o be e f f e c t i v e f o r 
s u r f i c i a l s o i l s and s i t e s ludges t r e a t m e n t . 

4 . 2 .3 Develop t h e c o n c e p t u a l d e s i g n f o r t h e s i t e s o i l and 
s i t e s l u d g e t r e a t m e n t t e c h n o l o g y (o r t e c h n o l o g i e s ) 
s e l e c t e d for f u r t h e r e v a l u a t i o n . 

4 .2 .4 P r e p a r e a budge t c o s t e s t i m a t e for use in conducting 
t h e d e t a i l e d e v a l u a t i o n of s o i l and s l u d g e s 
remedia t ion a l t e r n a t i v e s . 

4.3 T r e a t a b i l i t y Study Methods 

4 . 3 . 1 S o l i d i f i c a t i o n / S t a b i l i z a t i o n Remedy 

T h e s e t r e a t a b i l i t y s t u d i e s o n c h e m i c a l 
s o l i d i f i c a t i o n / s t a b i l i z a t i o n (CSS) of the s u r f i c i a l s o i l s / s l u d g e 
w i l l be d e s i g n e d t o s i m u l a t e t h e c h e m i c a l r e a c t i o n s t h a t would 
t a k e p l a c e w i th a CSS p r o c e s s . The s t u d i e s w i l l c o n s i s t of 
s a m p l e c o l l e c t i o n , s a m p l e p r o c e s s i n g , CSS p r o c e s s s a m p l e 
a n a l y s e s , s t u d y d a t a e v a l u a t i o n , and r e p o r t p r e p a r a t i o n work 
e lement s , as desc r ibed below. 

Sample Collection 

After a complete review of the available data on site soil and 
sludge contamination, sampling locations will be selected to 
provide representative soil and sludge samples for CSS testing. 
Locations and depths shown by site data to contain the highest 
concentrations (i.e., hot spots) will be sampled, as well as a 
sufficient number of locations to allow the development of one or 
more composite samples. Soil samples will remain separate from 
sludge samples, because the optimum CSS design for these two 
media is likely to be different. Samples obtained from each hot 
spot will generally remain separate; different hot spot samples 
will be composited only if site data show that they contain 
similar types and levels of materials. For soils from areas 
likely to require a similar design mix, a composite sample will 

The 

4-3 
mi 

^ Group 



be p r e p a r e d by mixing samples in p r o p o r t i o n to the p o r t i o n of the 
t o t a l s o i l volume r e p r e s e n t e d by t h e i n d i v i d u a l s a m p l e . A 
composite sample of s ludges w i l l be prepared in a s i m i l a r fash ion . 
The a c t u a l s o i l s amples used fo r the t r e a t a b i l i t y work w i l l be 
s e l e c t e d j o i n t l y by t h e PRP ' s c o n s u l t a n t and s o l i d i f i c a t i o n 
c o n t r a c t o r s . 

Sample Process ing 

I n d i v i d u a l samples of s o i l s and i n d i v i d u a l samples of s ludge w i l l 
be processed by c e m e n t i t i o u s , pozzo lan ic or p r o p r i e t a r y chemica l 
p r o c e s s e s t o d e t e r m i n e t h e f e a s i b i l i t y of t h i s remedy. The 
pozzo lan ic p rocess i s the mixing of alumina and s i l i c a - c o n t a i n i n g 
m a t e r i a l s ( p o z z o l a n s ) and a l k a l i n e e a r t h m a t e r i a l s ( r e a c t i o n 
i n i t i a t o r s ) with waste so t h a t the waste becomes immobi l ized in a 
m o n o l i t h i c or s o i l - l i k e c r y s t a l l i n e m a t e r i a l . The cement i t ious 
p rocess involves the mixing of an a l k a l i n e m a t e r i a l w i th a was te 
t o o b t a i n s i m i l a r r e s u l t s . The s t u d y c o n t r a c t o r s may a l s o t e s t 
one or more p r o p r i e t a r y p roces se s a l r eady developed by commercia l 
CSS firms for p r o c e s s i n g c e r t a i n types of c o n s t i t u e n t s . 

For e a c h p r o c e s s e v a l u a t e d , a r a n g e of c h e m i c a l a d d i t i v e s , 
and a d d i t i v e r a t i o s ( i . e . , pounds of each a d d i t i v e per c u b i c yard 
of w a s t e ) w i l l be employed ; one a d d i t i v e m i x t u r e and r a t i o for 
each performance t r i a l . S e p a r a t e CSS p l u g s , o r m o l d s , w i l l be 
made f o r e a c h a d d i t i v e m i x t u r e a t each r a t i o ( i . e , each mix 
d e s i g n ) and s u b s e q u e n t l y t e s t e d f o r p r o c e s s p e r f o r m a n c e and 
m o i s t u r e c o n t e n t . For each r a t i o , t h r e e r e p l i c a t e p lugs w i l l be 
made to f a c i l i t a t e s imul taneous t e s t i n g of p o t e n t i a l pe r fo rmance 
p a r a m e t e r s : one f o r s t r e n g t h t e s t i n g , one f o r p e r m e a b i l i t y 
t e s t i n g , and one for e x t r a c t i o n l e a c h a t e t e s t i n g . Each p lug w i l l 
be cured p r i o r t o t e s t i n g . A l l c u r i n g w i l l be done in a sea led 
environment ( i . e . , i n d i v i d u a l l y wrapped) to p reven t d r y i n g of CSS 
p l u g s o r t h e a d d i t i o n a l i n t a k e of w a t e r fo r h y d r a t i o n . Curing 
t empera tu res w i l l be in t h e r ange of e x p e c t e d f i e l d c o n d i t i o n s 
(10-20°C). 

S o l i d i f i e d Waste Sample Analyses 

Each d e s i g n mix t h a t r e s u l t s in a s e l f - s u p p o r t i n g mass v\?ill be 
t e s t e d for s t r u c t u r a l s t r e n g t h . A p r e l i m i n a r y s c r e e n i n g program 
fo r a c h e m i c a l s o l i d i f i c a t i o n / s t a b i l i z a t i o n (CSS) p rocess would 
i n c l u d e s t r e n g t h t e s t i n g , l e a c h a t e t e s t s , and p e r m e a b i l i t y 
t e s t i n g . The i n t e r p r e t a t i o n of t h e r e s u l t s from the above 
t e s t i n g w i l l a l l o w a p r e l i m i n a r y e v a l u a t i o n of t h e f e a s i b i l i t y 
for the remedial technology of CSS. 

s t r e n g t h e v a l u a t i o n w i l l be accomplished throug 
of two t e s t s f o r u n c o n f i n e d c o m p r e s s i v e s t r ( 
nding on m a t e r i a l t y p e . These t e s t s a r e : 

use of 
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C o h e s i v e s o i l - l i k e m a t e r i a l s : ASTfI-2166 
M o n o l i t h i c m a t e r i a l s : ASTM-1633 

A t e s t i n g p r o c e d u r e t h a t w i l l g a t h e r d a t a in t h e most e f f e c t i v e 
rnethod w i l l i n v o l v e UCS t e s t i n g of t h r e e r e p l i c a t e s a m p l e s a t 
e a c h of 0 , I , 3 , 7 , 1 4 , 28 days a f t e r m i x i n g . VJater c o n t e n t and 
d e n s i t y w i l l a l s o be d e t e r m i n e d t h r o u g h o u t t h e t e s t i n g p r o c e i ^ u r e . 
T h i s t y p e of s a m p l e r u n w i l l a l l o w t h e i n t e r p r e t a t i o n or mix 
v a r i a b i l i t y , s t r e n g t h g a i n o v e r t i m e , and g e n e r a l w o r k a b i l i t y . 

D e s i g n m i x e s t h a t r e q u i r e a l o w e r a d d i t i v e r a t i o t o a c h i e v e t he 
p e r f o r m a n c e c r i t e r i a of 50 p s i c o m p r e s s i v e s t r e n g t h w i l l be 
c o n s i d e r e d t h e b e t t e r d e s i g n s , a n d w i l l be s e l e c t e d f o r 
p e r m e a b i l i t y and e x t r a c t i o n a n a l y s e s . The s e l e c t i o n of t h e 50 
p s i s t r e n g t h c r i t e r i a i s r e c o m m e n d e d b e c a u s e i t p r o v i d e s a 
m e a s u r e of s a f e t y a b o v e t h e 10 p s i v a l u e t h a t h a s b e e n 
d e m o n s t r a t e d i n f i e l d o p e r a t i o n s t o s u p p o r t t h e h e a v y 
c o n s t r u c t i o n e q u i p m e n t l i k e l y t o be u s e d f o r t h e i n s i t u CSS 
p r o c e s s . The s o l i d i f i e d mass i s no t e x p e c t e d t o be s u b j e c t e d t o 
l o a d s g r e a t e r t h a n 15 p s i d u r i n g o r a f t e r s u c c e s s f u l 
s o l i d i f i c a t i o n . 

P e r m e a b i 1 i t y 
t e s t s , w h i c h 
p e r m e a b i 1 i t y , 
which o n l y p r o 
p e r m e a b i 1 i t y 
g r o u n d w a t e r 
w h e r e t h e s o 
P e r m e a b i l i t y t 
f o r w a t e r t o 
m a t e r i a l i s r e 
no t c o n d u c t wa 
The t e s t s w i l 
p e r a m e t e r ) an 
s u b s t a n t i a l cu 

v a l u e s w i l l be g e n e r a t e d v i a t r i a x i 
p r o v i d e m e a s u r e s of b o t h l a t e r a l 

r a t h e r t h a n by f a l l i n g h e a d pe rme 
v i d e a m e a s u r e of v e r t i c a l p e r m e a b i 
i s i m p o r t a n t , b e c a u s e t h e s i t e con 
a q u i f e r w h i c h wou ld be p r e s e n t a t 
l i d i f i e d mass wou ld be p r e s e n t a f t 
e s t i n g w i l l p r o d u c e an e s t i m a t e of 

move t h r o u g h t h e s t a b i l i z e d mat 
l a t i v e l y i m p e r m e a b l e t h e m a t e r i a l w 
t e r and t h e r e f o r e would no t be a f f e c t 
1 be r u n i n a t r i a x i a l p e r m e a m e t 
d be p e r f o r m e d on a t h r e e s a m p l e r 
r i n g has been c o m p l e t e d . 

a l p e r m e a b i l i t y 
a n d v e r t i c a l 

a b i l i t y t e s t s , 
1 i t y . L a t e r a l 
t a i n s a s h a l l o w 
t h e e l e v a t i o n s 
e r p r o c e s s i n g . 

t h e p o t e n t i a l 
e r i a l . I f t h e 
o u l d g e n e r a l l y 
ed by l e a c h i n g , 
e r ( f 1 e x - w a 11 
e p l i c a t e a f t e r 

EPA w i l l r e q u i r e l e a c h a t e a n a l y s i s of d e s i g n m i x e s . A n a l y s i s of 
e x t r a c t i o n l e a c h a t e w i l l be c o n d u c t e d on c e r t a i n s e l e c t e d d e s i g n 
m i x e s t h a t p a s s t h e s t r e n g t h a n d p e r m e a b i l i t y p e r f o r m a n c e 
c r i t e r i a t o e v a l u a t e t h e r e d u c t i o n in c o n s t i t u e n t m o b i l i t y i n t h e 
CSS m a t r i x . L e a c h a t e d e v e l o p m e n t w i l l be c o n d u c t e d a c c o r d i n g t o 
t h e a n a l y t i c a l p r o c e d u r e p r o m u l g a t e d by t h e EPA. T h r e e r e p l i c a t e 
s a m p l e s w i l l be t e s t e d a f t e r s u b s t a n t i a l c u r i n g t o e v a l u a t e t h e 
v a r i a b i l i t y of t h e m i x e s . 

S tudy Data E v a l u a t i o n 

P e r f o r m a n c e d a t a f o r t h e d e s i g n mixes w i l l be compared , and t h e s e 
m i x e s r a n k e d a c c o r d i n g t o t h e i r a b i l i t y t o mee t t h e s t r e n g t h , 
p e r m e a b i l i t y a n d l e a c h a b i l i t y c r i t e r i a . The d e f i n i t i o n f o r 
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p a s s a g e of t h e l e a c h a t e t e s t , a s a p p l i e d t o p o t e n t i a l CSS 
p r o c e s s i n g of a f f e c t e d s o i l s and s l u d g e s a t t h e S C P / C a r l s t a d t 
s i t e , w i l l be f i n a l i z e d d u r i n g t h i s p o r t i o n of t h e t r e a t a b i l i t y 
s t u d y , s i n c e EPA has n o t y e t p r o m u l g a t e d s t a n d a r d s ( i . e . , maximum 
l e v e l s ) f o r e x t r a c t i o n l e a c h a t e s . The f i n a l d e f i n i t i o n f o r 
p a s s a g e w i l l be e s t a b l i s h e d on t h e b a s i s o f ^ a number of f a c t o r s 
i n c l u d i n g , b u t n o t l i m i t e d t o , known c h a r a c t e r i s t i c s of t he s i t e 
w a s t e , s i t e h y d r o g e o l o g y , p o t e n t i a l human r e c e p t o r s and c u r r e n t 
r e g u l a t i o n s a f f e c t i n g s i t e r e m e d i a t i o n and l and d i s p o s a l . Those 
s a m p l e s t h a t r e q u i r e a l o w e r a d d i t i v e r a t i o , r e d u c e s o i l 
p e r m e a b i l i t y , and p a s s t h e e x t r a c t i o n l e a c h a t e t e s t s a c c o r d i n g to 
t h e d e f i n i t i o n p r o v i d e d a b o v e , w i l l be s e l e c t e d f o r t r e a t m e n t 
remedy e v a l u a t i o n . 

Repor t P r e p a r a t i o n 

The w r i t t e n r e s u l t s o f t h e CSS 
i n c o r p o r a t e d i n t o t h e F S / F O U . 
f o l l o w i n g : 

t r e a t a b i l i t y s t u d y w i l l oe 
The s t u d y w i l l i n c l u d e t h e 

1 . Summary of t h e b a s i c p r o c e d u r e s u s e d t o d e v e l o p t h e 
t e s t p l u g s . 

2 . Summary of t h e CSS p r o c e s s p e r f o r m a n c e d a t a , i n c l u d i n g 
s t r e n g t h , p e r m e a b i l i t y , and e x t r a c t i o n l e a c h a t e q u a l i t y 
f o r t h e r a n g e of p r e l i m i n a r y mix d e s i g n s , i n c l u d i n g a l l 
d e s i g n s s e l e c t e d f o r t h e t r e a t m e n t r emedy e v a l u a t i o n 
( S e c t i o n 4 . 4 ) . 

3 . I d e n t i f i c a t i o n o f t h e c h e m i c a l p r o c e s s ( i . e . , 
p o z z o l a n i c , c e m e n t i t i o u s o r o t h e r ) u s e d t o d e v e l o p 
e a c h of t h e mix d e s i g n s f o r which p e r f o r m a n c e d a t a a r e 
r e p o r t e d . 

4 . I d e n t i f i c a t i o n of t h e p r e f e r r e d a d d i t i v e r a t i o t o 
a c h i e v e t h e p e r f o r m a n c e c r i t e r i a , i n c l u d i n g a n y 
n e c e s s a r y w a t e r a d d i t i o n s , a s w e l l a s t h e e s t i m a t e d 
a d d i t i v e r a t i o f o r f u l l - s c a l e CSS p r o c e s s i n g of t h e 
w a s t e , a s p r o j e c t e d on t h e b a s i s o f known w a s t e 
c h a r a c t e r i s t i c s . 

5 . A c o n c i s e e v a l u a t i o n of t h e a b i l i t y of a l t e r n a t i v e CSS 
p r o c e s s i m p l e m e n t a t i o n m e t h o d s t o a c c o m m o d a t e t h e 
p h y s i c a l and c o n s t i t u e n t c h a r a c t e r i s t i c s of t h e s i t e . 

The 
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M e t h o d s t o c o n t r o l p o t e n t i a l e m i s s i o n s 
v o l a t i l e o r g a n i c s d u r i n g t h e CSS p r o c e s s , 
e x o t h e r m i c p r o c e s s . 

of d u s t and 
w h i c h i s an 

7. Recommendat ions . 

4 . 3 . 2 Ex-Si tuJ- E x t r a c t i o n T e s t i n g 

a . B e n c h - S c a l e T r e a t a b i l i t y Study ( C o n t i n u o u s - S t i r T e s t ) 

T h e b e n c h - s c a l e t r e a t a b i l i t y s t u d y w i l l c o n s i s t of s o i l 
c h a r a c t e r i z a t i o n , s o i l sample p r e p a r a t i o n and e x t r a c t i o n p r o c e s s 
p e r f o r m a n c e t r i a l s v i a c o n t i n u o u s - s t i r t e s t s , and e x t r a c t i o n 
f l u i d t r e a t a b i l i t y t e s t s . The s t u d y w i l l be c o m p l e t e d by 
a s s e m b l i n g a n d e v a l u a t i n g t h e t e s t d a t a , and s e l e c t i n g t h e 
optimum p r o c e s s e s f o r e x t r a c t i o n and e x t r a c t i o n f l u i d t r e a t m e n t . 

S o i l c h a r a c t e r i z a t i o n w i l l i n c l u d e a n a l y z i n g a r e p r e s e n t a t i v e 
number of s o i l s a m p l e s f o r maximum p a r t i c l e s i z e , p a r t i c l e s i z e 
d i s t r i b u t i o n , pH, humus c o n t e n t and c o n c e n t r a t i o n s of s p e c i f i c 
s u b s t a n c e s . S o i l s a m p l e s w i l l be p r e p a r e d a s a w e i g h t - b a s e d 
c o m p o s i t e of a l l i n d i v i d u a l s o i l s a m p l e s and t h i s c o m p o s i t e 
s a m p l e w i l l b e a n a l y z e d t o d e t e r m i n e a v e r a g e s o i l 
c h a r a c t e r i s t i c s . 

S i t e s o i l a n d c o n t r o l s o i l s a mp l e s v / i l l be s u b j e c t e d t o 
p e r f o r m a n c e t r i a l s f o r i n v e s t i g a t i n g t h e e x t r a c t i o n p r o c e s s . The 
p e r f o r m a n c e t r i a l s w i l l be d e s i g n e d t o s i m u l a t e a b o v e - g r o u n d 
e x t r a c t i o n v i a a b a t c h p r o c e s s . S o i l s w i l l be f i l t e r e d p r i o r t o 
t r a n s f e r t o t h e n e x t s t a g e , due t o t h e a n t i c i p a t e d e f f e c t t h a t 
a p r o c e s s s t e p has on e x t r a c t i o n e f f i c i e n c y . 

The p e r f o r m a n c e t r i a l s w i l l a s s i s t i n d e t e r m i n i n g p o t e n t i a l 
e x t r a c t i o n f l u i d o r f l u i d s , number of e x t r a c t i o n s t a g e s , and 
c o n t a c t t i m e of each s t a g e . 

( - ' • ) E x - S i t u E x t r a c t i o n w i l l i n v o l v e e x c a v a t i o n of m a t e r i a l s 
( s o i l s a n d / o r s l u d g e s ) and p e r f o r m a n c e of an a b o v e - g r o u n d 
e x t r a c t i o n t r e a t m e n t r e m e d y on s i t e w i t h r e d e p o s i t i o n o r 
c o n s o l i d a t i o n of t r e a t e d m a t e r i a l s back t o t h e s i t e . 
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P e r f o r m a n c e t r i a l s w i l l c o n s i s t of a s e r i e s of c o n t i n u o u s - s t i r 
t e s t s d e s i g n e d t o d e t e r m i n e t h e e f f e c t of t h e f o l l o w i n g p r o c e s s 
v a r i a b l e s on t h e e f f i c i e n c y of e x t r a c t i o n : t y p e of e x t r a c t i o n 
f l u i d , t h e f l u i d t o s o i l v o l u m e r a t i o , t h e number of s u c c e s s i v e 
e x t r a c t i o n s , t h e s e q u e n c e f o r u s i n g v a r i o u s e x t r a c t i o n f l u i d s ( i f 
more t h a n one f l u i d i s u s e d ) , a n d t h e c o n t a c t t i m e i n e a c h 
e x t r a c t i o n s t a g e . P e r f o r m a n c e t r i a l s w i l l be p r e c e d e d by a 
c h e m i c a l a n a l y s i s of t h e raw s o i l s and s l u d g e . The p r o c e d u r e f o r 
each c o n t i n u o u s - s t i r t e s t i s a s f o l l o w s : 

F i l l a f l a t - b o t t o m e d f l a s k w i t h a known w e i g h t of 
p r e p a r e d s o i l s a m p l e ( a f t e r g r i n d i n g anc3 
h o m o g e n i z a t i o n ) . 

Add a known v o l u m e of a s i n g l e e x t r a c t i o n f l u i d o t 
knov/n c o m p o s i t i o n t o t h e f l a s k ; 

S t i r t h e s o i l / f l u i d m i x t u r e t o make a s l u r r y , u s i n g a 
s t i r r i n g b a r / r o t a t i n g m a g n e t s t i r r e r ( o r t h e 
equivalent); 

4 . E x t r a c t by c o n t i n u o u s l y s t i r r i n g t h e s l u r r y f o r a 
p r e s e l e c t e d c o n t a c t t i m e ; 

A l l o w t h e s l u r r y t o s e t t l e i n t o i t s s o i l and e x t r a c t i o n 
f l u i d p h a s e s , and v a c u u m - f i l t e r t h e s o i l t h r o u g h f i l t e r 
p a o e r ; 

6. As a s p e c i f i e d v o l u m e of s p e n t e x t r a c t i o n f l u i d i s 
t r a n s f e r r e d o u t of a s e l e c t e d e x t r a c t i o n s t a g e , a n a l y z e 
t h e f l u i d a n d r e c o r d r e s u l t s i n g r a m s r e m o v e d p e r 
k i l o g r a m of t e s t m a t e r i a l on a d ry w e i g h t b a s i s ; 

7 . C o n d u c t a n u m b e r o f c o n t i n u o u s - s t i r t e s t s 
s i m u l t a n e o u s l y i n o r d e r t o compare t r e a t m e n t e f f i c i e n c y 
a s a r e s u l t of v a r y i n g a s i n g l e p r o c e s s v a r i a b l e . 
Conduct a d d i t i o n a l s t i r t e s t s t o a s s i s t in r e f i n i n g t h e 
p r o c e s s i n g c o n d i t i o n s . 

b . T r e a t a b i l i t y Data E v a l u a t i o n 
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P e r f o r m a n c e t r i a l s w i l l c o n s i s t of a s e r i e s of c o n t i n u o u s - s t i r 
t e s t s d e s i g n e d t o d e t e r m i n e t h e e f f e c t of t h e f o l l o w i n g p r o c e s . s 
v a r i a b l e s on t h e e f f i c i e n c y of e x t r a c t i o n : t y p e of e x t r a c t i o n 
f l u i d , t h e f l u i d t o s o i l vo lume r a t i o , t h e number of s u c c e s s i v e 
e x t r a c t i o n s , t h e s e q u e n c e f o r u s i n g v a r i o u s e x t r a c t i o n f l u i d s ( i f 
more t h a n one f l u i d i s u s e d ) , a n d t h e c o n t a c t t i m e i n e a c h 
e x t r a c t i o n s t a g e . P e r f o r m a n c e t r i a l s w i l l be p r e c e d e d by a 
c h e m i c a l a n a l y s i s of t h e raw s o i l s and s l u d g e . The p r o c e d u r e f o r 
each c o n t i n u o u s - s t i r t e s t i s as f o l l o w s : 

1. F i l l a f l a t - b o t t o m e d f l a s k w i t h a known w e i g h t of 
p r e p a r e d s o i l s a m p l e ( a f t e r g r i n d i n g a n d 
h o m o g e n i z a t i o n ) . 

2. Add a known v o l u m e of a s i n g l e e x t r a c t i o n f l u i d of 
known c o m p o s i t i o n t o t h e f l a s k ; 

3 . S t i r t h e s o i l / f l u i d m i x t u r e t o make a s l u r r y , u s i n g a 
s t i r r i n g b a r / r o t a t i n g m a g n e t s t i r r e r ( o r t h e 
e q u i v a l e n t ) ; 

4 . E x t r a c t by c o n t i n u o u s l y s t i r r i n g t h e s l u r r y f o r a 
p r e s e l e c t e d c o n t a c t t i m e ; 

5 . .Allow t h e s l u r r y t o s e t t l e i n t o i t s s o i l and e x t r a c t i o n 
f l u i d p h a s e s , and v a c u u m - f i l t e r t h e s o i l t h r o u g h f i l t e r 
p a p e r ; 

6. Add an e q u a l w e i g h t of u n e x t r a c t e d s o i l t o t h e second 
f l a s k , e x t r a c t t h i s s o i l a s a b o v e a n d t r a n s f e r t h e 
e x t r a c t i o n f l u i d t o t h e n e x t f l a s k c o n t a i n i n g 
u n e x t r a c t e d s o i l . At t h e same t i m e , e x t r a c t t h e f i r s t 
p o r t i o n of s o i l w i t h t h e f l u i d t r a n s f e r r e d from t h e 
second s o i l f l a s k , ( t h i s f l u i d has been u s e d t o e x t r a c t 
t h e s e c o n d s o i l v o l u m e ) . C o n t i n u e t h i s p r o c e s s of 
c o u n t e r c u r r e n t e x t r a c t i o n f o r a p r e s e l e c t e d number of 
e x t r a c t i o n s t a g e s . 

7 . As a s p e c i f i e d v o l u m e of s p e n t e x t r a c t i o n f l u i d i s 
t r a n s f e r r e d o u t of a s e l e c t e d e x t r a c t i o n s t a g e , a n a l y z e 
t h e f l u i d a n d r e c o r d r e s u l t s i n g r a m s r emoved p e r 
k i l o g r a m of t e s t m a t e r i a l on a d ry w e i g h t b a s i s ; 

8. C o n d u c t a n u m b e r o f c o n t i n u o u s - s t i r t e s t s 
s i m u l t a n e o u s l y i n o r d e r t o compare t r e a t m e n t e f f i c i e n c y 
a s a r e s u l t o f v a r y i n g a s i n g l e p r o c e s s v a r i a b l e . 
Conduct a d d i t i o n a l s t i r t e s t s t o a s s i s t in r e f i n i n g t h e 
p r o c e s s i n g c o n d i t i o n s . 

b . T r e a t a b i l i t y Data E v a l u a t i o n 
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Data derived from the extraction treatability study will include 
concentrations in untreated soils/sludge, and in samples treated 
under varying process conditions. Also, for each performance 
trial a record will be maintained for the type of extraction 
fluid or fluids, the fluid volume:soil weight ratio, the number 
of extraction stages, the sequence for usitig different fluids, 
and the stage-specific and total contact time for soils/sludge 
extraction. Data analysis will consist of determining the 
concentration of each compound removed and percent removals, 
comparing the efficiencies of various extraction fluids and 
extraction sequences, and identifying the minimum required 
fluid sample ratio. 

4.4 Feasibility Evaluation 

The r e s u l t s of t h e t r e a t a b i l i t y s t u d i e s on t h e in s i t u CSS 
p r o c e s s , t h e a b o v e - g r o u n d e x t r a c t i o n , and t h e t h e r m a l 
t r e a t m e n t - i n c i n e r a t i o n w i l l be e v a l u a t e d t o d e t e r m i n e the 
p o t e n t i a l for t h r e e t e chno log i e s to remedia te the s u r f i c i a l s o i l s 
and s l u d g e s . Remediation p o t e n t i a l w i l l be def ined as a weighted 
c o n s i d e r a t i o n of s e v e r a l f a c t o r s : p e r c e n t r emova l s of c h e m i c a l s 
( f o r t h e e x t r a c t i o n p r o c e s s a n d f o r t h e t h e r m a l 
t r e a t m e n t - i n c i n e r a t i o n ) or pe rcen t r educ t i on in m o b i l i t y ( f o r the 
in s i t u CSS p r o c e s s ) , r e q u i r e d p r o c e s s i n g t i m e , and number of 
r equ i red p rocess s t a g e s . If these t e c h n o l o g i e s a r e s e l e c t e d for 
t h e d e v e l o p m e n t of s o u r c e c o n t r o l a l t e r n a t i v e s , t h e y w i l l be 
f u r t h e r e v a l u a t e d v i a d e t a i l e d a n a l y s e s , c o s t and r e g u l a t o r y 
c o m p l i a n c e a n a l y s e s in a c c o r d a n c e w i th S e c t i o n 5 of t h i s VJork 
Plan . 

The 
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SECTION 5 

PHASE III 

DETAILED ANALYSIS OF SOURCE CONTROL ALTERNATIVES 

5.1 Alternatives Evaluation Process 

Each source control alternative that passed the initial screening 
conducted in Phase II will be given further definition and 
individually analyzed for the complete remediation of on-site 
soils (above the clay layer), sludges, and shallow ground water. 
The sludges to be addressed include the pit sludge (estimated to 
be approximately 2,000 to 3,000 cubic yards) and the tank sludge 
(estimated to be approximately 10 cubic yards). The definition 
for each alternative will identify which specific technologies 
will be considered for the remediation of each type of media, and 
will describe how these technologies will be combined to produce 
the full alternative. 

Source control alternatives will be individually evaluated based 
on a number of information sources including, but not limited to, 
journal articles, vendor literature, and professional experience. 
Evaluation criteria will include those identified by EPA in the 
Interim Final Guidance Document dated September, 1988, as 
important to the selection of a site cleanup remedy. 

The EPA criteria for this detailed analysis of source control 
alternatives, pursuant to the latest RI/FS guidance, are as 
follows: 

- Short-term effectiveness 

Long-term effectiveness and permanence 

Reduction of toxicity, mobility, and volume 

Implementability 

Cost 

Compliance with ARARs 

Overall protection of human health and the environment 

State Acceptance 

Community Acceptance 

The 
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N o t e t h a t t h e c r i t e r i a of S t a t e A c c e p t a n c e a n d C o m m u n i t y 
A c c e p t a n c e w i l l n o t be c o n s i d e r e d in d e t a i l i n t h e e v a l u a t i o n of 
a l t e r n a t i v e s . A d e t a i l e d e v a l u a t i o n of t h e l a s t two c r i t e r i a . 
S t a t e A c c e p t a n c e and Communi ty A c c e p t a n c e , w i l l be p o s t p o n e d 
u n t i l t h e s o l i c i t a t i o n oE fo rmal p u b l i c corame.nt. 

The a b o v e e v a l u a t i o n c r i t e r i a a r e d e f i n e d i n t e r m s of s p e c i f i c 
f a c t o r s and e f f e c t s w h i c h a l l o w f o r c o m p a r i s o n s b e t w e e n s o u r c e 
c o n t r o l a l t e r n a t i v e s and i d e n t i f y t h e r e l a t i v e s t r e n g t h s and 
w e a k n e s s e s of e a c h by c o m p a r i s o n . The n i n e EPA e v a l u a t i o n 
c r i t e r i a a r e d e f i n e d and p r e s e n t e d b e l o w f o r t h i s f e a s i b i l i t y 
s t u d y . 

5.1.1 Short-Term Evaluation 

Each s o u r c e c o n t r o l a l t e r n a t i v e w i l l be a d d r e s s e d in t e rms of t h e 
e x t e n t t o which i t can m i t i g a t e s h o r t - t e r r a e x p o s u r e s t o o n - s i t e 
c h e m i c a l s d u r i n g r e m e d i a l a c t i o n s and u n t i l c l e a n u p g o a l s a r e 
a c h i e v e d . T h i s e v a l u a t i o n w i l l focus on : 

- t h e d e g r e e t o which e x i s t i n g s i t e r i s k s a r e r e d u c e d ; 

- p o s s i b l e s h o r t - d u r a t i o n r i s k s b o r n e by t h e c l e a n u p 
w o r k e r s and t h e n e a r b y c o m m u n i t y , o r p o s s i b l e a d v e r s e 
e f f e c t s on s e g m e n t s of t h e e n v i r o n m e n t ( such as Peach 
I s l a n d C r e e k ) d u r i n g i m p l e m e n t a t i o n of a r e m e d i a l 
a l t e r n a t i v e , i n c l u d i n g p o t e n t i a l r i s k s a s s o c i a t e d w i t h 
e x c a v a t i o n , t r a n s p o r t , s t o r a g e , and t r e a t m e n t / d i s p o s a l 
of s i t e m e d i a ; 

t h e d u r a t i o n of t h e r e m e d i a l a c t i o n r e q u i r e d t o r educe 
s i t e r i s k s t o human h e a l t h a n d t h e e n v i r o n m e n t t o 
a c c e p t a b l e l e v e l s . 

5 . 1 . 2 Long- t e rm E f f e c t i v e n e s s and Permanence 

E a c h s o u r c e c o n t r o l a l t e r n a t i v e w i l l be a s s e s s e d on i t s 
e f f e c t i v e n e s s in m i n i m i z i n g o r r e d u c i n g l o n g - t e r m e x p o s u r e t o any 
r e s i d u a l m a t e r i a l a s s o c i a t e d w i t h t h e s i t e . T h i s e v a l u a t i o n w i l l 
focus o n : 

- t h e m a g n i t u d e of r i s k p o s e d by r e s i d u a l m a t e r i a l 
r e m a i n i n g a f t e r i m p l e m e n t a t i o n a n d c o m p l e t i o n of a 
r e m e d i a l a c t i o n ; 

- t h e c o m p a t i b i l i t y w i t h r e m e d i a l a l t e r n a t i v e s 
p o t e n t i a l l y implemented f o r o t h e r p o r t i o n s of t h e s i t e ; 
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t h e t y p e a n d d e g r e e of l o n g - t e r m s i t e m a n a g e r a e n t 
r e q u i r e d , i n c l u d i n g m o n i t o r i n g , o p e r a t i o n a n d 
m a i n t e n a n c e , and s i t e s e c u r i t y ; 

t h e l o n g - t e r m r e l i a b i l i t y of p r o p o s e d t e c n n i c a l and 
i n s t i t u t i o n a l c o n t r o l s on t h e movement and m i g r a t i o n of 
w a s t e r e s i d u a l s , a n d o n t h e p o t e n t i a l f o r 
r e c o n t a m i n a t i o n of r e m e d i a t e d s i t e m e d i a f rom o f f - s i t e 
s o u r c e s and phased c l e a n u p e f f o r t s . 

5 . 1 . 3 R e d u c t i o n of T o x i c i t y , M o b i l i t y and Volume 

Each s o u r c e c o n t r o l a l t e r n a t i v e w i l l be e v a l u a t e d t o d e t e r m i n e 
t h e e x t e n t t o which i t can r e d u c e t h e volume o r a r e a , m i n i m i z e o r 
p r e v e n t m i g r a t i o n , and r e d u c e t h e t o x i c i t y of s i t e m a t e r i a l s . 
T h i s e v a l u a t i o n w i l l f ocus on : 

t h e t r e a t m e n t p r o c e s s e s t o be employed and t h e w a s t e s / 
media t h a t a r e t o be t r e a t e d ; 

t h e d e g r e e of t r e a t m e n t p r o v i d e d i n t e r r a s of amount s 
d e s t r o y e d a n d / o r p e r m a n e n t l y a l t e r e d ; 

- t h e p e r m a n e n c e of a t r e a t m e n t p r o c e s s , c o n s i d e r i n g the 
p o t e n t i a l f o r f u t u r e m o b i l i t y o r t o x i c i t y e f f e c t s of 
t r e a t e d m a t e r i a l s ; 

t h e r e s i d u a l s r e m a i n i n g a f t e r t r e a t m e n t , c o n s i d e r i n g 
t h e i r p e r s i s t e n c e , t o x i c i t y , m o b i l i t y , v o l u m e and 
t e n d e n c y t o b i o a c c u m u l a t e . 

5 . 1 . 4 I m p l e m e n t a b i l i t y 

T h i s e v a l u a t i o n w i l l f o c u s on t h e p o s s i b i l i t i e s of o f f - s i t e 
t r e a t m e n t / d i s p o s a l , t h e c o n s t r u c t a b i l i t y and i n s t a l l a t i o n of 
f o c u s e d s o u r c e c o n t r o l a l t e r n a t i v e s o n - s i t e , a n d t h e t i m e 
r e q u i r e d t o r e m e d i a t e o r c o m p l e t e t h e c l e a n u p a c t i o n . I t w i l l 
a d d r e s s i s s u e s c o n c e r n i n g o n - s i t e / o f f - s i t e p l a c e m e n t , equ ipment 
a v a i l a b i l i t y and l i m i t a t i o n s , t ime t o c o m p l e t e p e r f o r m a n c e t e s t s , 
c o n s t r u c t i o n d u r a t i o n , a n d t i m e t o o p e r a t e . The f o l l o w i n g 
f a c t o r s w i l l be c o n s i d e r e d : 

d e g r e e of d i f f i c u l t y a s s o c i a t e d w i t h c o n s t r u c t i n g 
a n d / o r i n s t a l l i n g / a r r a n g i n g t h e remedy; 

e x p e c t e d o p e r a t i o n a l r e l i a b i l i t y and c o n t r o l of t h e 
remedy; 

n e e d t o c o o r d i n a t e a n d o b t a i n n e c e s s a r y r e g u l a t o r y 
a p p r o v a l s and p e r m i t s t o d e s i g n , c o n d u c t / c o n s t r u c t and 
o p e r a t e a p r o p o s e d remedy; 
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a v a i l a b i l i t y of n e c e s s a r y f a c i l i t i e s , e q u i p m e n t , 
c h e m i c a l s and s p e c i a l i s t s f o r a p a r t i c u l a r t r e a t m e n t 
m e a s u r e ; 

t h e r e l a t i v e e a s e f o r u n d e r t a k i n g a d d i t i o n a l r e m e d i a l 
a c t i o n s f o r a c h i e v i n g a c l e a n u p o b j e c t i v e o r f o r 
r e m e d i a t i o n of s i t e media beyond t h e s o u r c e a r e a s ; 

a b i l i t y t o m o n i t o r t h e e f f e c t i v e n e s s of a remedy in 
o p e r a t i o n and t h e r e s i d u a l c o n t e n t f o l l o w i n g c o m p l e t i o n 
of a r e m e d i a l a c t i o n . 

5 . 1 . 5 D e t a i l e d Cos t A n a l y s i s 

The e v a l u a t i o n of c o s t s f o r t h e s o u r c e c o n t r o l a l t e r n a t i v e s w i l l 
focus on t h e f o l l o w i n g : 

c a p i t a l c o s t s ; 
o p e r a t i o n and m a i n t e n a n c e (O&M) c o s t s ; 
n e t p r e s e n t wor th of c a p i t a l and O&M c o s t s ; 
p o t e n t i a l f u t u r e r e m e d i a l a c t i o n c o s t s . 

and 

T h e s e e s t i m a t e s 
p e r c e n t . 

w i l l h a v e t a r g e t a c c u r a c y of - 3 0 t o +50 

C o n s i s t e n t w i t h c o n v e n t i o n a l c o s t e s t i m a t i n g p r a c t i c e s , s e p a r a t e 
e s t i m a t e s w i l l be p r e p a r e d f o r c a p i t a l , a n d o p e r a t i o n and 
m a i n t e n a n c e c o s t s . C a p i t a l c o s t s i n c l u d e d i r e c t c o s t s a s s o c i a t e d 
w i t h t h e f o l l o w i n g : 

c o n s t r u c t i o n l a b o r , equ ipmen t and m a t e r i a l s , 
p r o c e s s e q u i p m e n t , 
s i t e d e v e l o p m e n t , 
c o n t r o l b u i l d i n g , u t i l i t i e s , and s e r v i c e s , 
r e l o c a t i o n / e v a c u a t i o n , and 

- d i s p o s a l of w a s t e s , i n c l u d i n g t r a n s p o r t a t i o n . 

C a p i t a l c o s t s a l s o i n c l u d e i n d i r e c t c o s t s a s s o c i a t e d w i t h t h e 
f o l l o w i n g : 

e n g i n e e r i n g e x p e n s e s f o r a d m i n i s t r a t i o n , d e s i g n , 
c o n s t r u c t i o n s u p e r v i s i o n , d r a f t i n g , a n d t e s t i n g of 
r e m e d i a l a l t e r n a t i v e s ; 
l e g a l f e e s , l i c e n s i n g , and p e r m i t c o s t s ; 
s t a r t - u p c o s t s ; and 

- c o n t i n g e n c y a l l o w a n c e s t o a c c o u n t f o r u n f o r e s e e n 
c i r c u m s t a n c e s such as a d v e r s e w e a t h e r c o n d i t i o n s , l a b o r 
p r o b l e m s , o r new s i t e i n f o r m a t i o n t h a t a f f e c t s t h e 
s c h e d u l e f o r i m p l e m e n t a t i o n . 
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O p e r a t i o n and m a i n t e n a n c e c o s t s a r e t h e c o s t s t h a t ensue a f t e r 
c o n s t r u c t i o n t o c a r r y o u t t h e r e m e d i a l a c t i o n . T h e s e c o s t s 
i n c l u d e t h e f o l l o w i n g : 

- o p e r a t i n g l a b o r c o s t s , i n c l u d i n g w a g e s , s a l a r i e s , 
t r a i n i n g , o v e r h e a d and f r i n g e b e n e f i t s ; 

- m a i n t e n a n c e m a t e r i a l s , l a b o r , and e q u i p m e n t ; 
a u x i l i a r y m a t e r i a l s and e n e r g y such as c h e m i c a l s , f u e l , 
w a t e r and sewer s e r v i c e , e t c . ; 
p u r c h a s e d s e r v i c e s f o r s a m p l i n g a n d a n a l y t i c a l 
r e q u i r e m e n t s and p r o f e s s i o n a l s e r v i c e ; 
a d m i n i s t r a t i v e c o s t s ; 
i n s u r a n c e , t a x e s , and l i c e n s i n g c o s t s s u c h a s p e r m i t 
r enewa l and r e p o r t i n g c o s t s ; 
r e h a b i l i t a t i o n c o s t s f o r m a i n t e n a n c e equ ipment a n d / o r 
s t r u c t u r e s ; and 

- o t h e r c o s t s . 

C o s t i n f o r m a t i o n w i l l be o b t a i n e d from v e n d o r e s t i m a t e s , f rom 
c o s t s c a l c u l a t e d f o r s i m i l a r a l t e r n a t i v e s c o n s i d e r e d f o r o t h e r 
s i t e s , f r o m EPA c o s t i n g d o c u m e n t s , a n d f r o m s t a n d a r d c o s t 
e s t i m a t i n g g u i d e s s u c h a s t h e "Means G u i d e " and "Dodge G u i d e " . 
C o s t s f o r i n n o v a t i v e t e c h n o l o g i e s w i l l be b a s e d on b e s t 
e n g i n e e r i n g j u d g m e n t when o t h e r c o s t i n f o r m a t i o n i s n o t 
a v a i l a b l e . 

The p r e s e n t - w o r t h a n a l y s i s w i l l be d e v e l o p e d u s i n g t h e c u r r e n t 
EPA-based d i s c o u n t r a t e of 5 p e r c e n t . The p e r i o d of p e r f o r m a n c e 
u s e d i n t h e a n a l y s i s w i l l n o t e x c e e d 30 y e a r s , a l t h o u g h some of 
t h e a n t i c i p a t e d r e m e d i a l a l t e r n a t i v e s f o r t h i s s i t e may h a v e an 
o p e r a t i n g r e q u i r e m e n t t h a t i s l o n g e r t h a n 30 y e a r s . 

VJhere a p p l i c a b l e , t h e n e c e s s i t y of r e p l a c i n g t h e s e l e c t e d 
r e m e d i a l a l t e r n a t i v e w i l l be e v a l u a t e d . 

5 . 1 . 6 Compl iance w i t h ARARs 

An e v a l u a t i o n w i l l be c o n d u c t e d t o d e t e r m i n e t h e p o t e n t i a l fo r 
each s o u r c e c o n t r o l a l t e r n a t i v e t o a t t a i n l e g a l l y a p p l i c a b l e o r 
r e l e v a n t a n d a p p r o p r i a t e r e q u i r e m e n t s (ARARs) of F e d e r a l and 
S t a t e e n v i r o n m e n t a l and p u b l i c h e a l t h l a w s . The b a s i s of t h e 
e v a l u a t i o n w i l l i n c l u d e w h e t h e r c h e m i c a l - , l o c a t i o n - o r a c t i o n -
s p e c i f i c ARARs can be met o r c l o s e l y met by t h e a l t e r n a t i v e u n d e r 
c o n s i d e r a t i o n . 

A l t h o u g h ARARs w i l l be u s e d a s a g o a l f o r r e m e d i a t i o n of t h e 
s i t e , c o n s i d e r a t i o n w i l l be g i v e n t o t h e c i r c u m s t a n c e s i n which 
ARARs may be w a i v e d . The w a i v e r s p r o v i d e d by CERCLA (121) (d) 
(4) (A) a r e : 
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i . T h e r e m e d i a l a c t i o n s e l e c t e d i s o n l y p a r t of a t o t a l 
r e m e d i a l a c t i o n t h a t w i l l a t t a i n s u c h l e v e l s o r s t a n d a r d of 
c o n t r o l when c o m p l e t e d . 

i i . C o m p l i a n c e w i t h such r e q u i r e m e n t a t t he f a c i l i t y w i l l r e s u l t 
i n g r e a t e r r i s k t o human h e a l t h and t h e e n v i r o n m e n t t h a n 
a l t e r n a t i v e o p t i o n s . 

i i i . C o m p l i a n c e w i t h s u c h r e q u i r e m e n t s i s t e c h n i c a l l y 
i m p r a c t i c a b l e from an e n g i n e e r i n g p e r s p e c t i v e . 

i v . The r e m e d i a l a c t i o n s e l e c t e d w i l l a t t a i n a s t a n d a r d of 
p e r f o r m a n c e t h a t i s e q u i v a l e n t t o t h a t r e q u i r e d u n d e r t h e 
o t h e r w i s e a p p l i c a b l e s t a n d a r d , r e q u i r e m e n t , c r i t e r i a o r 
l i m i t a t i o n t h r o u g h use of a n o t h e r method o r a p p r o a c h . 

V. VJith r e s p e c t t o a S t a t e s t a n d a r d , r e q u i r e m e n t , c r i t e r i a or 
l i m i t a t i o n , t h e S t a t e h a s n o t c o n s i s t e n t l y a p p l i e d ( o r 
d e m o n s t r a t e d t h e i n t e n t i o n t o c o n s i s t e n t l y a p p l y ) t h e 
s t a n d a r d r e q u i r e m e n t , c r i t e r i a , o r l i m i t a t i o n i n s i m i l a r 
c i r c u m s t a n c e s a t o t h e r r e m e d i a l a c t i o n s . 

5 . 1 . 7 O v e r a l l P r o t e c t i o n of Human H e a l t h and t h e 
Env i ronment 

S o u r c e c o n t r o l a l t e r n a t i v e s f o r r e m e d i a t i o n of s l u d g e s , s u r f a c e 
s o i l s , and t h e s h a l l o w g r o u n d w a t e r t h a t h a v e b e e n r e t a i n e d 
t h r o u g h P h a s e I I s c r e e n i n g p r o c e s s w i l l be a s s e s s e d as t o whe the r 
t h e y w i l l p r o v i d e a d e q u a t e p r o t e c t i o n of human h e a l t h and t h e 
e n v i r o n m e n t . E x p o s u r e t o r e m e d i a t e d s i t e s o i l s and s l u d g e s as 
w e l l as t h e p o t e n t i a l f o r m i g r a t i o n of r e s i d u a l c o n t a m i n a n t s from 
t h e r e m e d i a t e d s o i l s w i l l be c o n s i d e r e d i n t h i s a s s e s s m e n t . 
A r i s k a s s e s s m e n t w i l l be p e r f o r m e d t o d e t e r m i n e t h e r e s i d u a l 
r i s k a s s o c i a t e d w i t h e x p o s u r e t o s i t e s o i l s and s l u d g e s . 

5.1.8 State Acceptance 

The a s s e s s m e n t w i l l e v a l u a t e t h e t e c h n i c a l and a d m i n i s t r a t i v e 
i s s u e s and c o n c e r n s w h i c h t h e s t a t e of New J e r s e y may h a v e 
r e g a r d i n g each of t h e a l t e r n a t i v e s . 

5.1.9 Community Acceptance 

The assessment will incorporate public input into the analysis of 
alternatives. 
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5.2 Preliminary Report 

A Preliminary FS/FOU that encompasses the three SARA phases of 
the FS and recommends appropriate source control measure(s), will 
be provided to EPA and other regulatory agencies for review. 

This report will be formatted as follows." Technologies to be 
evaluated for use at the site will each be evaluated individually 
against the requirements described in Section 2.2 of this V/ork 
Plan. An end-of-sect ion summary indicating which technologies 
have been retained or discarded will be provided. Preliminary 
screening of source control alternatives and/or combinations of 
tlie alternatives derived from the retained technologies, will be 
performed using the criteria given in Section 3 of this Plan. An 
end-of-sec tion summary for this evaluation will also be provided. 
An evaluation of the retained source control alternatives in 
combinations v/ill be conducted against the nine evaluation 
criteria discussed in Section 5.1 of this Plan. A summary of 
this evaluation will be provided in a separate subsection 
following the detailed evaluation of alternatives. This summary 
would include tabulated results of the detailed evaluation and 
would also contain, if appropriate, a discussion of trade-offs 
among similar alternatives. This summary section would be 
organized to permit comparison of each alternative against others 
for all nine criteria described in Section 5.1. 

5.3 Final Report 

A Preliminary FS/FOU Report including a recommended remedial 
alternative, will be submitted to EPA. EPA will review and 
comment on the Preliminary FS/FOU Report. Within 15 days of 
receipt of written final EPA comments on the Preliminary FS/FOU 
Report, the Report will be modified as may be necessary to 
conform with such comments and submitted to EPA for approval, 
and/or additional engineering evaluations as EPA finds necessary 
will be initiated. 
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SECTION 6 

PROJECT SCHEDULE 

T h e d u r a t i o n f o r t h i s f o c u s e d a p p r o a c h t o t h e FS/FOU fc3r 
r e .med ia t ing s u r f i c i a l s o i l s , s l u d g e s and s h a l l o w g r o u n d w a t e r i s 
f o u r m o n t h s . I t i s a n t i c i p a t e d t h a t t h e FS/FOU e f f o r t v / i l l oe 
i n i t i a t e d on 5 December 1988 and be c o m p l e t e d by s u b m i s s i o n of a 
P r e l i m i n a r y FS/FOU R e p o r t on 1 A p r i l 1989 t o USEPA Region I I . 

The p r o p o s e d s c h e d u l e i n c l u d e s p e r f o r m a n c e of n e c e s s a r y t a s k s : t o 
e v a l u a t e and s c r e e n t e c h n o l o g i e s and p r o c e s s o p t i o n s , t o d e v e l o p 
a l t e r n a t i v e s w h i c h t y p i c a l l y c o m b i n e o n e o r m o r e f e a s i b l e 
t r e a t m e n t t e c h n o l o g i e s , t o c o n d u c t l i m i t e d b u t a p p r o p r i a t e 
t r e a t a b i l i t y t e s t s , t o s c r e e n t h e f e a s i b l e f i e l d of a l t e r n a t i v e s 
t o s e l e c t t h e m o s t e f f e c t i v e a n d p r o t e c t i v e r e m e d i a l 
a l t e r n a t i v e s , a n d t o a n a l y z e t h e s e s e l e c t e d a l t e r n a t i v e s i n 
d e t a i l t o p r o v i d e a b a s i s f o r c o m p a r i s o n and d e c i s i o n m a k i n g . 
The r e m a i n i n g t a s k i s t o g e n e r a t e a r e p o r t t o document t h e above 
s e q u e n c e of f e a s i b i l i t y s t u d y e v a l u a t i o n s and a n a l y s e s , and t o 
p r e s e n t t h e m o s t a p p r o p r i a t e a l t e r n a t i v e s in t e rms of t h e d e g r e e 
o r e x t e n t t h a t t h e y s a t i s f y t h e e v a l u a t i o n c r i t e r i a . 

The d e v e l o p m e n t of a l t e r n a t i v e s w i l l f o l l o w t h e e v a l u a t i o n and 
s c r e e n i n g of t e c h n o l o g i e s i n P h a s e I . At t h e c o m p l e t i o n of 
P h a s e I , an I n t e r i m S t a t u s R e p o r t f o r t h e FS/FOU w i l l be i s s u e d 
t o t h e EPA. At t h i s t i m e , d r a f t i n g of t h e FS/FOU r e p o r t w i l l be 
i n i t i a t e d t o document and h i g h l i g h t t h e Phase I a c t i v i t i e s . 

The P h a s e I I e f f o r t w i l l f o l l o w i m m e d i a t e l y and c o v e r a minimum 
t ime p e r i o d t o a c c o m p l i s h t h e e v a l u a t i o n and s c r e e n i n g of s o u r c e 
c o n t r o l a l t e r n a t i v e s a n d / o r c o m b i n a t i o n s t o s e l e c t a l i m i t e d 
number of a l t e r n a t i v e s f o r t h e d e t a i l e d a n a l y s i s . A g a i n , 
a p p r o p r i a t e FS/FOU r e p o r t s e c t i o n s w i l l be d r a f t e d t o c o v e r t h e 
P h a s e I I e v a l u a t i o n . At t h e c o m p l e t i o n of P h a s e I I , a s e c o n d 
I n t e r i m S t a t u s R e p o r t f o r t h e FS/FOU w i l l be i s s u e d t o t h e EP,A. 
The r e s u l t s of t h e t r e a t a b i l i t y s t u d i e s w i l l be i n c o r p o r a t e d f o r 
r ev i ew as t h e r e s u l t s become a v a i l a b l e . 

F i n a l l y , P h a s e I I I w i l l i n v o l v e d e t a i l e d a n a l y s e s t o c o m p l e t e t h e 
FS/FOU p r o c e s s a n d a s s e m b l y / c r i t i q u e o f a d r a f t o f t h e 
P r e l i m i n a r y FS/FOU R e p o r t b e g i n n i n g a f t e r t h e t r e a t a b i l i t y and 
Phase I I e f f o r t s a r e c o m p l e t e d . I n t e r i m S t a t u s R e p o r t s s u b m i t t e d 
t o EPA a t t h e c o n c l u s i o n of P h a s e I , I I and I I I w i l l c o n t a i n a 
d e t a i l e d d e s c r i p t i o n of a l l work pe r fo rmed d u r i n g each p h a s e , and 
t h e w r i t t e n r e s u l t s of a l l work pe r fo rmed d u r i n g each p h a s e . 
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The Preliminary FS/FOU Report will be delivered on schedule to 
the USEPA by 1 April 1989. 
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